Structure-function studies on beta-glycosidase from Sulfolobus solfataricus. Molecular bases of thermostability.
beta-Glycosidase from the extreme thermophilic archaeon Sulfolobus solfataricus is a thermostable tetrameric protein with a molecular mass of 240 kDa which is stable in the presence of detergents and has a maximal activity above 95 degrees C. An understanding of the structure-function relationship of the enzyme under different chemical-physical conditions is of fundamental importance for both theoretical and application purposes. In this paper we report the effect of basic pH values on the structural stability of this enzyme. The structure of the enzyme was studied at pH 10 and in the temperature range 25-97.5 degrees C using circular dichroism, Fourier-transform infrared and fluorescence spectroscopy. The spectroscopic data indicated that the enzyme stability was strongly affected by pH 10 suggesting that the destabilization of the protein structure is correlated with the perturbation of ionic interactions present in the native protein at neutral pHs. These experiments give support to the observation derived from the 3D-structure, that large ion pair networks on the surface stabilize Sulfolobus solfataricus beta-glycosidase.